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IMAGE FORMING APPARATUS WITH
PROJECTOR TO DISPLAY AN IMAGE TO
BE PRINTED AND RELATED METHOD

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 15/410,362, filed Jan. 19, 2017, the entire
contents of which are imcorporated herein by reference.

FIELD

Embodiments described herein relate generally to an
image forming apparatus and an image forming method.

BACKGROUND

An 1image forming apparatus such as an MFP (Multifunc-
tion peripheral) includes a preview function for displaying,
on a display device, a scanned image, a printed 1image and
a finished 1mage to preview the image to be printed accord-
ing to print setting(s).

However, a size or a shape of an image displayed on the
display device may be restricted. Thus, it 1s diflicult for the
image forming apparatus to display a preview screen that
accurately displays the preview of the image to be printed.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an overall view illustrating an example of an
image forming apparatus according to an embodiment;

FIG. 2 1s a block diagram illustrating an example con-
figuration of the image forming apparatus; and

FIGS. 3 and 4 are flowcharts illustrating an example

sequence ol operations of the image forming apparatus
according to the embodiment.

DETAILED DESCRIPTION

In accordance with an embodiment, an 1mage forming
apparatus 1ncludes a projector that projects an 1mage onto a
predetermined projection area outside of the image forming
apparatus, an interface, a printer, and a processor. The printer
prints an 1mage on an image recording medium based on
image data acquired the image acquired through the inter-
tace. The processor controls the projector to display the
image to be printed on the projection area.

Hereinafter, the embodiment 1s described with reference
to the accompanying drawings.

FIG. 1 1s an overall view illustrating an example of an
image forming apparatus 1 according to the embodiment.

The image forming apparatus 1 prints an image on a paper
(image recording medium) 1n accordance with an operation
by a user. For example, the image forming apparatus 1
acquires print data from an external device or a scanner 1n
connection with recelving an operation for starting printing
from the user. The 1image forming apparatus 1 forms the
image on the paper in accordance with the acquired image
data.

The 1mage forming apparatus 1 projects a preview of the
image to be printed before start of the printing onto a
predetermined projection area outside of the image forming,
apparatus 1. In the example shown in FIG. 1, the image
forming apparatus 1 displays the preview of the image on a
projection area 2.
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As shown in FIG. 1, the image forming apparatus 1
includes a document cover 20 and a cassette 22. The
document cover 20 and the cassette 22 are described later.

An example configuration of the image forming apparatus
1 1s now described.

FIG. 2 1s a block diagram illustrating the example con-
figuration of the image forming apparatus 1.

As shown i FIG. 2, the image forming apparatus 1
includes, as basic components, a CPU 11, a ROM 12, a
RAM 13, a non-volatile memory (NVM) 14, a communi-
cation section 15, an operation section 16, a display section
17, an aenal projection section 18 (projector), a sensor 19,
the document cover 20, a scanner 21, the cassette 22, a
printing section 23 (printer) and the like. These sections are
connected with each other via a data bus line. Furthermore,
the 1mage forming apparatus 1 may include components
other than the components shown 1n FIG. 2 as necessary, or
exclude a specific component.

The CPU 11 (processor) has a function of controlling the
operation of the whole 1image forming apparatus 1. The CPU
11 may be equipped with an internal cache and various
interfaces. The CPU 11 realizes various processing through
executing programs stored in an internal memory, the ROM
12 or the NVM 14 in advance.

Furthermore, various functions realized through execut-
ing the programs by the CPU 11 may be performed through
a hardware circuit. In this case, the CPU 11 controls the
function performed through the hardware circuait.

The ROM 12 1s a nonvolatile memory in which programs
for control and control data are stored in advance. The
control program and control data are stored 1n the ROM 12
in advance according to specifications of the image forming
apparatus 1. The ROM 12 stores, for example, a program for
controlling a circuit substrate ({or example, BIOS) of the
image forming apparatus 1.

The RAM 13 15 a volatile memory. The RAM 13 tempo-
rarily stores data being processed by the CPU 11. The RAM
13 stores various application programs on the basis of a
command from the CPU 11. Further, the RAM 13 may store
data necessary for executing the application program and an
execution result of the application program.

The NVM 14 1s a nonvolatile memory capable of writing
and rewriting data. The NVM 14 1s, for example, a hard disk,
an SSD, an EEPROM® technology or a flash memory. The
NVM 14 stores a control program, an application program
and various kinds of data according to the operation and the
application of the image forming apparatus 1.

The communication section 15 1s an interface for trans-
mitting and receiving data to and from an external device
such as a PC. For example, the communication section 13 1s
an interface that supports a wired LAN or a wireless LAN.

Various operation instructions are mput to the operation
section 16 by an operator of the image forming apparatus 1.
The operation section 16 sends a signal of an operation
instruction mput by the operator to the CPU 11. The opera-
tion section 16 1s, for example, a keyboard, a numeric
keypad and/or a touch panel.

The display section 17 1s a display device that displays
various information, and 1s controlled by the CPU 11. The
display section 17 1s, for example, a liqud crystal monitor
or the like. Furthermore, 1n a case in which the operation
section 16 includes the touch panel, the display section 17
and the operation section 16 may be integrally formed.

The aerial projection section 18 projects an 1mage onto a
predetermined area outside of the 1image forming apparatus
1, based on a signal from the CPU 11. The aerial projection
section 18 projects an 1mage onto the projection area 2. The
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aerial projection section 18 can change an orientation of the
projection area 2 based on a signal from the CPU 11. For
example, the aerial projection section 18 can incline the
projection area 2 by a predetermined angle with respect to
vertical. For example, the aernal projection section 18 can
shift the projection area 2 downward.

The sensor 19 detects an operation input to the projection
area 2. For example, the sensor 19 detects a touch operation
on an 1con displayed on the projection area 2. The sensor 19
may detect an operation such as drag, pinch and swipe to the
projection area 2. The sensor 19, for example, may detect a
finger entering in the projection area 2 using a laser. The
configuration of the sensor 19 1s not limited to a specific
coniiguration.

The document cover 20 1s arranged on an upper surface of
a housing of the image forming apparatus 1 and covers a
document read by the scanner 21 and a document table on
which the document 1s arranged. For example, the document
cover 20 1s attached to the housing of the image forming
apparatus 1 with one side rotatable about a fixed second side.
The document cover 20 exposes the document 11 the rotat-
able side 1s raised by a user.

The document cover 20 i1s equipped with a detection
section for detecting whether the document cover 20 1s 1n an
opened state or a closed state. The detection section trans-
mits a signal to the CPU 11 indicating whether the document
cover 20 1s 1n the opened state or the closed state.

The scanner 21 reads the document arranged on the
document table formed on the housing of the 1mage forming
apparatus 1 according to a signal from the CPU 11. For
example, the scanner 21 1s equipped with a carriage for
reading an 1mage in a horizontal scanning direction of the
document. The scanner 21 moves the carriage 1n a vertical
scanning direction of the document to read the image from
the document. The scanner 21 transmits the read 1mage to
the CPU 11.

The cassette 22 houses the paper on which the 1mage 1s
printed. The cassette 22 1s arranged at a lower portion of the
image forming apparatus 1. The cassette 22 1includes a
stacking section for stacking the paper inside. The cassette
22 shides towards a front surface direction of the image
forming apparatus 1 to be opened so that the stacking section
1s exposed to the outside.

The cassette 22 includes a detection section for detecting
whether the cassette 22 1s 1n an opened state or a closed state.
The detection section transmits a signal indicating whether
the cassette 22 1s 1n the opened state or the closed state to the
CPU 11.

The printing section 23 prints the image on the paper
conveyed from the cassette 22 on the basis of a signal from
the CPU 11. For example, the printing section 23 prints the
image on the paper with an electrophotographic system or an
inkjet system. The configuration of the printing section 23 1s
not limited to a specific configuration.

Furthermore, the image forming apparatus 1 may include
a plurality of cassettes. For example, the 1image forming
apparatus 1 may include different cassettes for housing
papers with different sizes.

Next, the function performed by the CPU 11 1s described.
The CPU 11 acquires an 1mage (print 1mage) to be printed
on the paper. For example, the CPU 11 receives an operation
for starting a printing operation via the operation section 16.
In response to receiving the operation for starting the
printing operation, the CPU 11 acquires the print data from
an external device such as a PC via the communication
section 15 or print data from the scanner 21 as the print
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image. For example, the communication section 15 or the
scanner 21 functions as an interface for acquiring the print
image.

The CPU 11 controls the aerial projection section 18 to
1splay a preview of the image (print image) to be printed on
e paper onto the projection area 2 by using. For example,
ne CPU 11 controls the aerial projection section 18 to
1splay the print image on the basis of the print data on the
projection area 2.

For example, the CPU 11 controls the aerial projection
section 18 to display the print image at a predetermined area
in the projection area 2. For example, the CPU 11 controls
the aenal projection section 18 to display a full-size 1mage
illustrating a state 1n which the print image 1s printed on the
paper at the predetermined area i1n the projection area 2.

Furthermore, the CPU 11 may control the aerial projec-
tion section 18 to display a plurality of print images on the
projection area 2 1n a case in which there 1s a plurality of
print 1images. The CPU 11 may control the aerial projection
section 18 to display apart of the print images on the

projection area 2. The CPU 11 may control the aerial
projection section 18 to display the full-size image 1llustrat-
ing a state in which the image 1s printed on the paper for one
part of the print images and to display a smaller image
indicating a state 1n which the 1mage 1s printed on the paper

for the other part of the print images on the projection area
2.

C
t
t
C

The CPU 11 receives an operation relating to the print
setting from the sensor 19. For example, the CPU 11 controls
the aenal projection section 18 to display a variety of 1cons
on the projection area 2. For example, the icons include an
icon for switching between single-side printing and double-
side printing, an 1con for switching between color printing
and monochrome printing, an 1con for switching between
linl printing and 21nl printing, an icon for selecting a paper
size, and the like.

The CPU 11 determines whether or not various icons are
touched via the sensor 19. The CPU 11 recerves an operation
relating to the print setting according to the touched icon.

The CPU 11 receives the operation relating to the print
setting according to an operation of the finger of the user. For
example, the CPU 11 detects the operation of the finger such
as drag, pinch or swipe via the sensor 19. For example, the
CPU 11 recerves an operation for changing an order of the
print 1mage through the drag. The CPU 11 receives an
operation for selecting the paper size through the pinch. The
CPU 11 recerves an operation for selecting the image to be
printed or changing the print image to be previewed through
the swipe.

For example, the CPU 11 receives operations such as an
operation for switching between single-side printing and
double-side printing, an operation for switching between
color printing and monochrome printing, an operation for
switching the printing of a part or all of a plurality of the
print images between lint and 2inl printing, an operation for
selecting the print 1mage, an operation for selecting the
paper size, an operation for changing the order of the print
image, an operation for changing the orientation of the print
image, or an operation for changing the print image to be
previewed as operations relating to the print setting through
touching one 1con or through the operation of the finger.
Furthermore, the CPU 11 1s not limited to receiving an
operation for switching the printing of a part or all of a
plurality of the print images to 2inl printing, and may also
receive an operation for switching the printing of a part or
all of a plurality of the print images to Ninl printing.
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The CPU 11 determines whether the document cover 20
1s opened or the cassette 22 1s opened. For example, the CPU
11 determines whether a signal indicating the document
cover 20 1s 1n the opened state 1s received from the document
cover 20 or a signal indicating whether the cassette 22 1s 1n
the opened state from the cassette 22.

The CPU 11 changes the orientation of the projection area
2 by controlling the aernal projection section 18 1 it 1s
determined that the document cover 20 1s opened or the
cassette 22 1s opened.

For example, the CPU 11 changes the orientation of the
projection area 2 so that the projection area 2 1s not formed
between the user and the document table if it 1s determined
that the document cover 20 1s in the opened state. For
example, the CPU 11 rotates the projection area 2 by a
predetermined angle with respect to vertical.

The CPU 11 changes the orientation of the projection area
2 so that the user who puts the paper in the cassette 22 can
casily see a state ol the paper 1t 1t 1s determined that the
cassette 22 1s 1n the opened state. For example, the CPU 11
inclines the projection area 2 downward.

Furthermore, the CPU 11 may change the orientation of
the projection area 2 1n the same way when 1t 1s determined
that the document cover 20 1s opened and when 1t 1s
determined that the cassette 22 1s opened. The method by the
CPU 11 for changing the orientation of the projection area
2 1s not limited to a specific method.

Next, an example of the operation of the CPU 11 1s
described 1n connection with FIGS. 3 and 4. First, the CPU
11 determines whether or not the operation for starting the
printing 1s received via the operation section 16 (ACT S11).
IT 1t 1s determined that the operation for stating the printing
1s not recerved (No i ACT S11), the CPU 11 returns to the
processing in ACT S11.

If 1t 1s determined that the operation for starting the
printing 1s received (Yes in ACT S11), the CPU 11 acquires
the print data (ACT S12). When the print data 1s acquired,
the CPU 11 controls the aerial projection section 18 to
display the preview of the print image based on the basis of
the print data at a predetermined area of the projection area
2 (ACT S13).

When the preview 1s displayed, the CPU 11 determines
whether or not an operation relating to the print setting 1s
received via the sensor 19 (ACT S14). I 1t 1s determined that
the operation relating to the print setting 1s not recerved (No
in ACT S14), the CPU 11 determines whether or not the
document cover 20 1s opened or the cassette 22 1s opened
(ACT S15).

If 1t 1s determined that the document cover 20 1s opened
or the cassette 22 1s opened (Yes in ACT S15), the CPU 11
changes the orientation of the projection area 2 to be
different than an 1nitial state (ACT 516). If 1t 15 determined
that the document cover 20 1s not opened and the cassette 22
1s not opened (No 1mn ACT S15), the CPU 11 sets the
orientation of the projection area 2 as the initial state (ACT
S17).

After the onientation of the projection area 2 1s changed to
be different than the mmitial state (ACT S16), or after the
orientation of the projection area 2 1s set as the nitial state
(ACT S17), the CPU 11 returns to the processing in ACT
S14.

If the operation relating to the print setting 1s receirved
(Yes in ACT 514), the CPU 11 determines a content of the
received operation (ACT S18).

If the content of the operation i1s determined, the CPU 11
operates on the basis of the determined content of the
operation. For example, the CPU 11 carries out any one of
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an operation for switching between single-side printing and
double-side printing (ACT S19), an operation for switching
between color printing and monochrome printing (ACT
S20), an operation for switching the printing of a part or all
of a plurality of the print images between linl and 2inl
printing (ACT S21), an operation for selecting the print
image (ACT S22), an operation for selecting the paper size
(ACT S23), an operation for changing the order of the print
image (ACT S24), an operation for changing the orientation
of the print image (ACT S235), and an operation of changing
the print 1image to be previewed (ACT S26).

When any one of the operations in ACT S19 to ACT S26

1s recerved, the CPU 11 updates the preview of the print
image on the projection area 2 (ACT S27). After the preview
1s updated, the CPU 11 determines whether or not the
operation for starting the printing 1s received (ACT S28).
Furthermore, the CPU 11 may receive the operation for
starting of the printing via the operation section 16, or

receive an operation for starting the printing via the sensor
19.

If it 1s determined that the operation for starting the
printing 1s not recetved (No i ACT S28), the CPU 11 returns
to the processing in ACT S14. Furthermore, the CPU 11 may
determine that the operation for starting the printing 1s not
received 1f an operation for starting the printing 1s not
received within a predetermined period of time. The CPU 11
may determine that the operation for starting the printing 1s
not recerved 1f recerving an operation other than the printing
start operation.

If 1t 1s determined that the operation for starting the
printing 1s received (Yes in ACT S28), the CPU 11 controls
the printing section 23 to print the print image on the paper
(ACT S29). When the print image 1s printed on the paper, the
CPU 11 terminates the operation.

Furthermore, the CPU 11 may control a conveyance
section to discharge the printed paper to the outside. The
CPU 11 may use the aerial projection section 18 to display
the preview of the print image when the print data 1s
acquired from the external device such as the PC wvia the
communication section 15. The CPU 11 may display the
preview ol the print image when the 1image data 1s acquired
via the scanner 21.

The image forming apparatus with the foregoing configu-
ration can display the full-size image indicating the state in
which the print image will be printed on the paper on the
projection area formed 1n the air before the image 1s printed
on the paper. As a result, the image forming apparatus can
display the finished 1image 1n an easy to understand manner.

The image forming apparatus receives the operation of the
finger such as the drag, the pinch, and the swipe on the
projection area to receive the operation relating to the print
setting. Thus, the 1image forming apparatus can receive the
operation relating to the print setting while displaying the
print 1image to the user. As a result, the 1mage forming
apparatus can supply an intuitive operation to the user.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not mntended to limit the scope of the invention.
Indeed, the novel embodiments described herein may be
embodied 1n a variety of other forms; furthermore, various
omissions, substitutions and changes i1n the form of the
embodiments described herein may be made without depart-
ing from the spirit of the mmvention. The accompanying
claiams and their equivalents are intended to cover such
forms or modifications as would fall within the scope and
spirit of the invention.
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What 1s claimed 1s:

1. An 1mage forming apparatus comprising:

a document cover configured to cover a document to be

read by a scanner;

the scanner configured to scan the document;

a projector configured to project onto a predetermined

projection area outside of the image forming apparatus,
a preview 1mage of the scanned document to be printed
on a recording medium; and

a processor configured to

control the scanner to scan the document,

when the preview 1mage 1s to be projected, determine
whether or not the document cover 1s opened, and

control the projector to project the preview 1mage onto
the predetermined projection area in a first orienta-
tion 1f the document cover 1s not opened and 1n a
second orientation if the document cover 1s opened.

2. The 1mage forming apparatus according to claim 1,
wherein the processor controls the projector to project a
tull-size 1mage indicating a state in which the image will be
printed on the recording medium.

3. The mmage forming apparatus according to claim 1,
turther comprising:

a sensor configured to detect an operation on the prede-

termined projection area, wherein

the processor performs a print setting operation based on

the operation detected on the predetermined projection
area by the sensor.

4. The 1mage forming apparatus according to claim 3,
wherein the detected operation on the predetermined pro-
jection area 1s at least one of drag, pinch, and swipe.

5. The mmage forming apparatus according to claim 4,
wherein the print setting operation based on the detected
operation includes at least one of:

an operation for switching between single-side printing

and double-side printing,

an operation for switching between color printing and

monochrome printing,

an operation for switching printing of a part or all of a

plurality of print images to N-in-1 printing,

an operation for selecting one or more 1images for printing,

among a plurality of 1images of the document,

an operation for selecting a size of the recording medium

on which the image 1s to be printed,

an operation for changing an order of a plurality of images

of the document to be printed,

an operation for changing an orientation of the image to
be printed, and

an operation for changing the image displayed by the
projector from among a plurality of images of the
document.

6. The image forming apparatus according to claim 1,

turther comprising:

a cassette configured to store the recording medium,
wherein

the processor controls the projector to project the preview
image onto the predetermined projection area in the
first orientation 11 the cassette 1s not opened and in the
second orientation 1f the cassette 1s opened.

7. The 1mage forming apparatus according to claim 1,

turther comprising:

a network interface, wherein

the processor 1s configured to
control the network interface to recerve a document

from an external device,
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when a preview 1mage of the received document 1s to
be projected, determine whether or not the document
cover 1s opened, and
control the projector to project the preview 1image of the
received document onto the predetermined projec-
tion area in the first orientation 1f the document cover
1s not opened and in the second orientation if the
document cover 1s opened.
8. A method of forming an image with an 1image forming

apparatus, the method comprising;

scanning a document with a scanner;

when a preview 1mage of the scanned document to be
printed on a recording medium 1s to be projected onto
a predetermined projection area outside of the image
forming apparatus by a projector, determining whether
or not a document cover of the image forming appa-
ratus 1s opened; and

projecting the preview image onto the predetermined

projection area 1n a first onientation it the document
cover 1s not opened and 1n a second orientation 1if the
document cover 1s opened.

9. The method according to claim 8, wherein the projector
projects a full-size image indicating a state 1n which the
image will be printed on the recording medium.

10. The method according to claim 8, further comprising:

detecting an operation on the predetermined projection

area, and

performing a print setting operation based on the opera-

tion detected on the predetermined projection area.

11. The method according to claim 10, wherein the
detected operation on the predetermined projection area 1s at
least one of drag, pinch and swipe.

12. The method according to claim 11, wherein the print
setting operation based on the detected operation includes at
least one of:

an operation for switching between single-side printing

and double-side printing,

an operation for switching between color printing and

monochrome printing,

an operation for switching printing of a part or all of a

plurality of print 1mages to N-in-1 printing, an opera-
tion for selecting one or more i1mages for printing
among a plurality of images of the document,

an operation for selecting a size of a recording medium on

which the 1mage 1s to be printed,

an operation for changing an order of a plurality of 1mages

of the document to be printed,

an operation for changing an orientation of the image to

be printed, and

an operation for changing the image displayed by the

projector from among a plurality of 1mages of the
document.

13. The method according to claim 8, further comprising:

when the preview 1mage 1s to be projected, determining

whether or not a cassette that stores 1mage recording
media 1s opened, and

projecting the preview image onto the predetermined

projection area in the first orientation 11 the cassette 1s
not opened and in the second orientation 1f the cassette
1s opened.

14. The method according to claim 8, further comprising:

recerving a document from an external device with a

network interface,

when a preview 1mage of the recerved document 1s to be

projected, determiming whether or not the document
cover 1s opened, and
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projecting the preview image of the received document
onto the predetermined projection area in the first
orientation 1f the document cover i1s not opened and 1n
the second orentation 1f the document cover 1s opened.
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